Morphogenesis of the antenna of the male silkmoth, Antheraea polyphemus. I. The leaf-shaped antenna of the pupa from diapause to apolysis.
The antenna of the male silkmoth Antheraea polyphemus is a featherlike structure consisting of a central stem and ca. 120 side branches, which altogether carry about 70,000 olfactory sensilla. We investigate the development during the pupal phase. At the end of diapause, the antennal rudiment consists of a leaf-shaped, one-layered epidermal sac. It is supplied with oxygen via a central main trachea, which gives off numerous thin side branches. These are segmentally arranged into bundles which run to the periphery of the antennal blade. When the epidermis retracts from the pupal cuticle (apolysis; stage 1), it consists of cells which are morphologically uniform. The epidermal cells form a network of long, irregular basal protrusions (epidermal feet), which crisscross the antennal lumen. During the first day post-apolysis (stage 2), the antennal epidermis differentiates into alternating thick 'sensillogenic' and thin 'non-sensillogenic' areas arranged in stripes which run in parallel to the tracheal bundles. Numerous dark, elongated cells, which might be the sensillar stem cells, are scattered in the sensillogenic epithelium. A number of very early sensilla has been found at the distal edges of the sensillogenic stripes in positions which later will be occupied by sensilla chaetica. The whole antennal blade is enveloped by the transparent ecdysial membrane, consisting of the innermost layers of the pupal cuticle which are detached during apolysis.